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OmV ^cf. 
i Ic 



29-2 



N D I R P\± {NDIR GAS SENSOR^ 

yj^ij 

sole}. 



3^ ^"gsj ^ -^AloqoD NDIR 7\:ii 51#<H] iol^f. 

5. 10^ ^ ^^2J ^71 -yxlofloQ NDIR 7fi S#oiI t^m ^^<^M 

2^}^^ ^£00 S^t.^ £o|ct. 

S. 11^ ^ ^gsj ^71 -axloaofl n}^ NDIR 7^>: -g^H a#oQ cQeD S:±; 
:?}on n^^ ^fij-^V i^J*} iojcf. 

£ 12^ ^ ^^51 ^71 ^xloflofl NDIR 7}>: S^oQ COg 7f>:2| 

Hot] ^S^G s.A|»I solc^. 

'^^21 

on-Dispersive Infrared. NDIR) 7>>; -S^oq ^ojct. 

CO2 ^ 7W7> Slct. NDIR ^-Noll^. C^S 

-c- ^'fl^^. K. Kaneyasu *A carbon dioxide gas sensor based on solid 

ectrolyte for air quality control*. Sensors and Actuators B. vol.66. 
.56-58. 2000 ofl ^ofl^ (solid electrolyte) «5^>tlolc|. 

^Sa^ ^M7\ NDIR -SAlog ulsfl ;«J^*F^n>. ^7] o}^^ . fe^ ^ 
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:S:Hl ^ofl^i^ NDIR ^M^} i*> NDIR -SlAlSl 

NDIR -S^ISI #n|ii^ i:J§a} ^c}. 

^ ^sceptical path)>»oll>H s\^, b>a>. gj 5^*g SJ 
>H ^ ^<r£7j §^7^7(1 ^Cf. NDIR ^A12J <^M^o] ^ 

af^^ofl n^e} ^ ^S^2l 7}:£i^ Slofl 5^=1 o| ^71 ^ ^^^^ 

olnfl. ^S.'&Sl 7\:ti ^^U)7\ ^^sfX) ^i*>Jl ^3.. 
sotropic)olD^. ^S(L)# ^S\^^o] ^SJ}^ nj) . ij^ :^ 7>>; 
^(k). ^ ^S(L)fif i7| ^ ^<^H(Io)2| Beer-LambertSl ^^ofl o|^jo| ^ 

^. I = lo - e-"LW mi) 

Beer-LambertSl ^7] ^ (l)af ^o] sa^^lD!. 3^7] ^ (Iq) 9! ^ 

cfl>^ 7>:±£| ^4.:4|^(k)7j 41^ ^ ^£(1)^ ^ 7f>: ^ 

^. I = lo ^(2) 
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(3)og ^c}. 

AI = lo- (l-e-"L(x)) A|(3) 

asm. ^^-9 ^ ^<^HoO ale?l«> nl^t ^<if,^ ^ %^2,S, 

iflas. 7F>i *^oQ nfB 'S>H2| oI*>oi ^(4)af :&ol fi^^c}. 

AV = Q . AI = a • do - (l-e-"L(x))i — (4) 

^si>s -*g>|# >^**Mot eicj. 
ae^^. ^^<*a :*fl5^5|^ 2»* ^A|2| ^-^^ (Thermopile IR 

nsor Passive IR sensor). ^7|tF >^>^# o\^^ 

as. ^ ^S7J e ^ ^^«>fe^ ^«ol A^slJi 5at+. 

71^21 NDIR 7>i:i>«fl>1 A)>,^ofl ^^^^ tflflflS 47|| #^o]cf. 

J.Y.ffongS] 1995»d 8^ 22^:^ ^ 5.444.249 X "NDIR 7f>; ^ 
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C|-S,2.S. Maheaaa ChelvayohanSj 2000<d 5^ 30*^7} a\^^tii ^ 6.0S7.840I 
^ S.^ I.Y.Park ^oQ Sjofl "An implementation of NDIR type C02 gas 
mple chamber and Keasuring hardware for capnograph system in consideration of 
ate response characteristics". Journal of Korean Sensor Society, vol.5, no. 5, 
.279-285 . 200KH] ^af . IR ^^2| ^fi} A>» (thermal aging 

mpensation)# ^HSi ^ IR ^^3^ «>t+2| ^^^7\Q ^»\«^ Ef^Io|ct. 

Hakoto Noro ^ofl 2l6ll "C02/H20 Gas Sensor Using Tunoable 
bry-Perot Filter with Bide Wavelength Range". IEEE International Conference 
MEMS. pp. 319-322 . 200300 7U\% ^o] . o\^t\jL ^ 

P\± ^^te}7\ Fabry.Perot ^EiO ^*a> E^^ojc}. 

m^«8^ Martin Hans ^fi| 1898V3 3^ 5^7} ^?;«a^^^^ PCT/SE97/01366 0H) 
/09152) "Gas Sensor-ofl jflxl^ ^o] . ifloflAi ^^^S^ ^7\A]^\7] 

Martinofl S^Sfl ;^o>^ 'Nl E}^^ «>>«>>^ (concave mirror 

rface)# Hfl^t> ^Efl^ S^^Sjji. a^o{|>ti ^S] ^>cfl^S] h|aJ 

'HM'^^ e^oJl White's cell 7^^% ^*«> ^^t^ 7>:f;^;ti 

n^^. Martin2| ^f^r-SO-H ^ ^A>:g (efi-tSJ o)^<H:g 

ofl %«oI)>H ^ ^^A^^ ^A^^ol ^ w}^:gsj 51^EJ§ >4 
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Sic*. 

^ #Hasi &;«a^# ^^*f7i ^as^s^m, ^ -^^si 

(optical path)# ^t^Sj^ §t> o^ME}. iflj^ *ol*f ^ ^§ 

Ptical cavity) Ci^ n± ^f^S^-S-*^ ^^^^ Tjy ^ 

^ ^§*>7l 5o|Cf. ^ 7}^ 

flofl ^-a.*> ^ ^^a^^^fDi. zL^n} ^ ^^oi -gjtioj 

2 eTieM 7>>: ;^Al«[ct. 

^71 ^ ^igsl »]^^} ^s]^ 7}^ ^ ^§^^^1. A 

7l## MS. n^^i£S Hfl^^^o.^^ %^3^0|. >»7l ^ i^7l#€^ CJ^O] 

il^^o.^ ^#e>7| ^|«V ^ ^#7l: i^7l## Oj^iS^ Bfl^ 

S.S.^ ^^^r^. ^71 ^ A^7l#^ ^^ol ^soim. ^7] ^ ^5:21 ^-a^^ 

^ ^ofl ^n^m, ^7] >»7i ^ :a#7i ^ 
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^<H^P1 ^sa. 200-600insS| x)7>a 7f;^liH. ^R>ol 25l. 2.SSl 

ol*K ^ ^Al<0^ 5.A|ef ^J1«M a. ^/jje] ^gsj 

7|^^5.S ^ ^^21 ^ ^5:og o|65 :^ ^^^^ 

^>^o| ^^e>£^ ^^S\ §^ >^ofl ^Tfl 

oM?> o]^^ 2i^<^M ^o) ^I>Jj>^2^ ^^ev (^^S| 

-9o| a#>43^ ^^a^lXl #*sl^ §^ ^^^)^ 

SIS^ S^Sftnt. o|iM«> 3i^^ §o| aS^2l a#^oII 4-^&>?!I § 

^ ^^21 ^71 ^AioQoDAi^ ^ 7821 ^5:7> Ajs c}^ 7>;M:a. 
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^ ^#7I?>W51 ^ >3S7f i\^S\ 7M>a ^S^JiS ^ 

Af:? (inlet holB)oil *Q^}t>}^ ^^i}^t^. % ^^7] 

MS^ §^*»fl ^^wlflct. S*>. HSlSfl>^# ^^m^ Lambda Research 

rporationA>£] TracePro^E^^ ol^^V^^t. 

oojojj^ 1 oflxi^ i la. lb ?J IcS HA]^ ^ ^§ £ 

51 ^ -^^^ S. laSj i^«>^Sf H IbSl ^o]cj. o|^ ^p] 

^7^5 ^^JL. «}Af^2l ^ #ajoi §o|*fi^ <a 

om. ole^»> <4|A|^0| ^oli^ olii^ ^^S-S. o]^<>\7^^ % 
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^ ^i(Isat)7f ^Sl-i! ^^OflAl ^X^Slfe i7l ^ 7<^£(Io)ai:t «f7> 

# 7fl-y§ 4- si^ ;«q§*>cf. £ 2# A^. ^^21 §^oqA| 

SltJ. 4:^2J ^;Slofl ^^oflAl (^x^l ^^^o) ^ 

'I ^«t^ i>^m<^ ^ «S1 HVA># 7\7\n ^«2| «>cfl^ >5fofl 

SITU ^i:^. 
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-a?!]^ ^iS. £ 5a. 5b ?J ScS Ha]^ ^ £ 

^ ^2i^> -^-a^ j?-e<*n ^-a^ofl) at^^m^ ^ 

S| €2:^ H^M^ ^ «5:fil e^MSl <32J21 ^ofl »> :f 

c^ejS^ *f7l ^611 ^^^iJf ^^e>£^ e>Sa^^>. 

£ 6^ £ 5cS £X|^ ^ ^§ T^SoflAi ^-a*}^ ^ :g5on £o|ct. 
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01 >2l>H5^ §>yofl ^ ^ ^ 

£ 7# A3. ^^2| -S^^sl ^^(oa^ta. 2 miD)ii:}£ ^ (light 

odle)o| ^^^oq sa^ftfcj. o|2^«» ^cgsi ^ ^§ oO^cfl. ^^^^ ^ 

ict£ ^^^«! ^M7\ m ^ c}^7j>i ^vHN?!'^. ^MS\ S mm) 

s. 8# :a.3. ^fii-a -g>H2i ^^:^«i^T^a)og ai:^^ oq 

7^7\ «f 0.523 a^B^ * 4^ SUfeifl. HfA># ^t>}^ ^^no] 

Al^^^ <H1M;^ 0.567 »]3.t}^ ^ 0.44 ^ol^t. ©I^ 
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. '^^<^M ^m}^ ^^(^^ 0.66fi^JJ# 7\^^ nfl. :^o] M>A}2£J^ 

^ ^'gsi ^x]oaon>j^ ^ 7flsj ^. ^^3j ^:a^7is oi-s- 

Sict. ^S^>j ^^£} o}]?icg. ^olj ^H1§JJ1 

-StfaSj Gilway technical lampAF£| o]^t\S3il^. 

«V 7le ^i7UHVAC)oi| Af^lM^ GE Thermometries TechnolosiesA^S) 

P-31S GS ^fil-ij 0|^*fS|. ^ O4^oj ^B^^ 

'S^^S^^ol A.2Bmo\31 $-^14^011^1 20iid21 FWHM(Fu11 Vidth Half 
ximum)^' 7^^ COj ^E|S iflaa*>Stl^. 

H 9^ ^ "^gsj >^7l ^Xloflofl NDIR 7>>; ^SJAl S## i^UU Si^Cfl . 

0-600ms ojji x|^Vol o.5^ ^^2.3. 23lO^M 32lV\?^ -^^*8fe 

^§7| (Ul 385) # 7}:^ 2:*^ ^^S|S# A>^*}5ai^. 
S. 10^ ^ "^^21 ^xloqol) nj^ NDIR 71$ ^^7] 

eference tran8mitter)o|} ^^<^M OG^ 7f^S) ^^.ofl 
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lOOppmS] CO^ y\± ^S.°^M ^ 4.75V o)c|. COg ^'l:^ ^i7> 100-2. OOOppm 
oloflxi #7^^^o|l n^S}. >g>H Sl-Sl ijcfl ^3. 4.45V ^ 

0-2.000ppffl ^ol2l CO2 ^S. VMM nl3 ^cflAj^ aooByoicj. 

S 11^ ^ ^"SS] ^A|o||o(|>^. CO2 ^i7} M 

ofl ^^ ^^W^. IL^U. 1:6 ^3: >^l^Vol 500os# li^l^^f^ ^ 

^^^n ai}5l7l Xl^^fDl Olofl U\i^ ^-iJoili p^o\7} oj^ ^Cf. 

IK ^^5.7} 12] J?: ^j-to) ^^*>:^ ©met. 

H 12t ^ ^gsi >»7l 'a>«'loiIofl>H . CO2 7t>iSJ ^5. ^SJoll n^^ :g<jf 
SJl- S.Mt^ ^Oll+. CO^ 7>>; feS.7> 100-2.000ppm A>o|oI|>t^ ^7\^ aq NDIR ^ 
5l#S| ^^Sjg AIM suet. ^SJ^ ^-i A]^K>1 200ins^ 

^fl^ #^ ^»2:7f 51cfl ioltt. Ai:7>o| 300-500IBS A<^MM %^7W 

-y^l^ ^S^S -^^^1 
500DEf2l ^± 7j^Al7}oi) ^Icfl 3iolA)o} ^^'•lofl 7)^ ^-^J 

^^^>c}. ^^21 ^SJ^ 200msS| ^^M^^<^M ^^^m 

8.000«g5| §so|s§ ji^^^cj. o| og ^^o| Al?f^ 33LO|cf. 
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o]^cl^M ^g*> ^ Hi'^<^ NDIR 7\± ^ ^ ^^S] o()A):^ol 

AlodoJl ^OM. ^ ^7) ^Aloflofl t>^S|;^J o^Jl. ^^^^ 

oJoilAI 7>^ ^ofl o|gg ct^ttj ^^^^ 7>^*Vi:^. 

ofl^ifl. a- ^^21 ^fe- ^7|?h Gilway technical l«jnpA>S| ;flg 

* "S^ofl nS.^, % NDIR 

^> AflS^ «a# ^ 5a«Dl. ol^e>o^ §7l:S xl>,^oIu| 

HVAC A|>,^# >M1£^ ^ sue}. 
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3] 

^ 1 « Sfe ;^ 2 ^ofl oj<H>H. 

^71 ^ ^SL7\ MS. ^>^# 7V7l^ ^# OS ^ 5^. 

4] 

^ 3 ^011 21<H>M. 

^71 ^ «2L * "il^ol e ^'^a^^ ^>^o| ^SSI ajJ^ofl 
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^ 2 ^oj] o|<H^. 

'S?! ^^2} >^7l ^ ^#71^ €2: ^ofl ^^S|D|. 

6] 

^ 5 «ofl 2lo|^. 

^71 ^^^S^Ei ^Af^^ ^^^01 ^71 ^ ^#7l7> ^2: ^<^M ^ 

7] 

-S?! 3i>^i^^ ^01 2t ^aiofl 4^ ^ ^#7lofl ^ 

^ 7 ^ori 5ao3.H. 

iflofl/H -^^sjsi ^^3} -a^g^ «>^*> ^ ^;,| ^ :g^7ls 

^71 ^ ^#7|7J ^S. '^ofl i^cf^ ^71 ^^o.^^Ei 
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^71 2:>«^>S1^ ^o1*}7l ^oU. 200-600ais2| 

# 7MD1. M^Jo\ 21:. 2.51: 3^o] ^ ^^i^f : 

101 

^ 9 «oil oio|>H. 

^7| ^ ^S^^ ZOOmsfiJ ^xt ^2 >M^^ 51 32^S\ ^iH ^7] 
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